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PREFACE 
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with  permission  of  the  Commander,  U.S.  Army  Chemical  Research,  Development 
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COMPUTER-ASSISTED  DETERMINATION  OF  MINIMUM  ENERGY  CONFORMATIONS 
IV.  ALPHA1  AND  ALPHA2  ADRENERGIC  COMPOUNDS 


1.  INTRODUCTION 

Adrenergic  compounds*"^*  are  classified  by  their  interaction  with 
specific  adrenoreceptor  types.  Timmermans  review^  discusses  the  various 
adrenoreceptors  and  the  activity  that  results  when  a  compound  interacts  with  a 
specific  class.  Adrenoreceptors  are  located  in  various  locations  within  the 
body  (i.e.,  central  nervous  system,  fat  cells,  smooth  muscle  tissue,  and 
platelets) ;2  and  the  physiological  activity  of  adrenoreceptors  includes  control 
of  vasoconstriction,  control  of  neurotransmitters  (norepinephrine),  and  inhibition 
of  sympathetic  tone.  The  above  activities  can  result  in  hypotension,  sedation, 
and  bradycardia. 

Compounds  that  interact  with  adrenoreceptors  display  agonist  or 
antagonistic  action  with  the  specific  adrenoreceptor  due  to  the  physiochemical , 
geometric,  and  electronic  characteristics  of  their  molecular  structure.  This 
report  discusses  adrenergic  compounds  that  act  on  alphal  and  alpha2  type 
adrenoreceptors.  Specifically,  the  three-dimensional  geometric  coordinates  are 
defi ned. 


Research  is  ongoing  to  design  and  test  adrenergic  compounds  for 
therapeutic  use.l“10*  New  adrenergic  compounds  are  designed  using  computer- 
assisted  technology  to  direct  the  synthesis  of  compounds  and  to  determine  what 
physiochemical,  geometrical,  and  electronic  parameters  relate  to  the  resultant 
activity  of  the  compound.  The  analysis  of  these  parameters  result  in  structure- 
activity  relationship  (SAR)  models  that  lead  to  new  compounds  with  the  desired 
physiological  response. 

An  important  parameter  in  the  development  of  SAR  models  that  correlate 
compound-receptor  interaction  is  the  'shape'  of  the  molecule.il  Previous 
reports!2-14  in  this  series  discussed  the  theoretical  perspectives  and  general 
methodology  used  to  optimize  chemical  structures  and  define  their  minimum  energy 
conformation  or  'shape.'  This  same  methodology  was  used  in  the  analysis  of  the 
56  adrenergic  compounds  studied  in  this  report.  The  Molecular  Modeling,  Analysis 
and  Display  System  (MMADS)l^  was  used  to  construct  the  compounds,  modify  the 
conformations,  and  calculate  the  three-dimensional  minimum  energy  coordinates. 
X-ray  crystal  atomic  coordinates  were  used  as  starting  conformations  for 
noradrenaline^  and  clonidine.l? 

This  report  gives  the  compounds'  three-dimensional  Cartesian  atom 
coordinates  that  can  be  used  as  initial  structural  configurations  for  use  in 
future  structure-activity  relationship  and  molecular-modeling  studies. 


*Ashman,  W.P.,  and  Mickiewicz,  A.P.,  "Structural  Conformation  Designed  for  use 
in  Structure  Activity  Analysis,”  U.S.  Army  Chemical  Research,  Development  and 
Engineering  Center,  June  1990,  unpublished  data. 
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ADRENERGIC  COMPOUND  STRUCTURES 


Two-dimensional  structural  drawings  of  56  adrenergic  compounds 
(see  Table  1)  were  obtained  from  various  sources. 1-10*  These  two-dimensional 
representations  defined  the  initial  structures  that  were  incorporated  into 
MMADS  for  threedimensional  conformation  analysis. 


3.  THREE-DIMENSIONAL  MINIMUM  ENERGY  CONFORMATION  OPTIMIZATION 

Conformational  minimum  energy  calculations  were  performed  to  achieve 
molecular  mechanics  structure  optimization^  (optimized  geometries)  using  the 
empirical  Molecular  Mechnics  (MM2)  (QCPE  Version  dated  1980)  computer  program 
developed  by  Allinger  and  Yuh.^  The  Chemometric/Biometric  Modeling  Branch, 
Research  Directorate,  U.S.  Army  Chemical  Research,  Developmeat  and  Engineering 
Center,  MMADS  (Version  3.1)  was  used  to  incorporate  the  aJrenergic  structures 
and  perform  the  minimum  energy  calculations. 

Initial  conformations  were  constructed  by  orienting  atom  chains  and 
atom  rings  in  various  combinations  of  otrans,  cis,  and  gauche  conformations. 
Dihedral  angles  for  atom  rings  and  substituent  atom  chains  were  rotated  every 
30°.  For  each  30°  increment,  energy  minimizations  were  performed  to  differentiate 
between  local  minima.  After  finding  the  smallest  local  minima,  the  substituent 
groups  and  rings  were  then  rotated  at  smaller  degree  increments  until  the 
optimum  minimum  energy  conformation  was  obtained. 

Every  effort  was  made  to  locate  the  minimum  energy  conformation  for 
the  adrenergic  compounds  studied.  However,  the  possibility  exists  that  a  lower 
minimum,  than  the  final  one  reported,  can  be  found  in  the  conformational  space 
investigated.  The  lowest  local  minimum  calculated  was  reported  as  the  resultant 
MM2  value  for  the  optimized  geometry  for  the  three-dimensional  coordinates 
calculated.  This  geometric  conformation  is  recommended  for  use  as  the  initial 
configuration  for  analysis. 

The  parameter  set  supplied  with  the  MM2  program  was  used  when  required 
for  structure-geometry  optimization.  If  required,  special  parameters  for  atom 
bond  lengths  and  angles  and  torsional  angles  were  not  available  within  the  MM2 
program,  parameters  for  atom  -atom  interactions  were  calculated  using  the  ab 
initio  GAUSSIAN8220  program  and/or  parameters  were  theoretically  estimated.** 
Appendix  A  contains  a  set  of  parameters  that  when  added  to  previously  published 
parameters^  can  be  used  to  calculate  the  MM2  minimum  energy  conformations  of 
the  adrenergic  compounds  of  this  report. 

Computer-assisted  determination  of  minimum  energy  conformations  was 
executed  on  a  Digital  Equipment  Corporation  (DEC)  (Maynard,  MA)  MicroVax  II 
within  a  MicroVMS  operating  system  environment.  Tektronix  4105  series  color 


*Ashman,  W.P.,  and  Mickiewicz,  A.P.,  "Structural  Conformation  Designed  for  use 
in  Structure  Activity  Analysis,"  U.S.  Army  Chemical  Research,  Development  and 
Engineering  Center,  June  1990,  unpublished  data. 

**Ashman,  W.P.,  U.S.  Army  Chemical  Research,  Development  and  Engineering  Center, 
June  1990,  unpublished  data. 
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Table  1.  Two-Dimensional  Structure  Representation  of  Adrenergic  Compounds 


'Cl  N* 
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8.  GUANABEK'2  9-  guanacune 
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Table  1.  Two-Dimensional  Structure  Representation  of  Adrenergic  Compounds 
(Continued) 
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graphics  computer  terminals  were  used,  and  an  Adage  3000  raster  display  system 
provided  high  resolution  graphics  capability. 


4.  RESULTS 

The  MM2  calculated  minimum  energy  corresponding  to  the  optimized 
structure  geometry  and  the  adrenergic  activity  (if  available)  for  the  56 
adrenergic  compounds  are  contained  in  Table  2.  The  adrenergic  activity  refers 
to  the  interaction  of  the  compound  with  alphal  and/or  al pha2  adrenergic 
receptors  and  whether  the  compound  is  agonistic  or  antagonistic. 

The  individual  compound  structure  files  that  list  the  MM2  program- 
calculated  three-dimensional  Cartesian  atom  coordinates  cooresponding  to  the 
minimum  energy  optimized  geometry  are  reported  in  Appendix  B. 

The  resultant  optimized  geometries  can  be  used  as  initial  structural 
configurations  for  use  in  future  structure-activity  relationship  and  molecular 
modeling  studies. 

It  should  be  noted  that  the  MM2  minimized  structures  of  clonidine  and 
noradrenaline  differed  from  the  x-ray  crystal  conformations.  An  analysis  of 
the  noradrenaline  structures  (NoradlR  and  NoradlS)  having  the  NH2  group  of 
noradrenaline  in  a  trans  extended  conformation  (x-ray  -  NoradlR)  versus  the  NH2 
group  rotated  120°  (NoradlS),  indicates  that  the  MM2  minimum  energy  of  the 
trans  extended  conformation  is  higher  than  the  rotated  MM2  conformation.  This 
NH2  rotation  may  play  an  influence  on  the  interaction  of  the  compound  with  the 
adrenergic  receptor,  and  erroneous  conclusions  may  be  made  if  one  does  not 
consider  this  conformation  difference  in  structure-activity  analyses.  The  MM2 
energy  difference  is  only  0.25  kcal ,  which  is  a  very  small  difference,  and  the 
possibility  of  rotation  from  the  trans  extended  form  is  reasonable.  Therefore, 
in  performing  pharmacophore  structure-activity  studies,  the  researcher  should 
use  the  conformations  reported  as  initial  structures  and  also  rotate  groups 
within  molecules  to  potential  overlapping  positions  with  other  molecules  being 
studied. 


Table  2.  MM2  Molecular  Mechanics  Energy  and  Alphal  and  Alpha2  Adrenergic 
Receptor  Activity 


NO. 

STRUCTURE  NAME 

ADRENERGIC  ACTIVITY 

MOLECULAR  MECHANICS 

ALPHA1 

ALPHA2  BOTH 

ENERGY  (kcal) 

1. 

A2AG0N  (1) 

a  a 

15.30 

2. 

BHT920  (2) 

a 

23.67 

3. 

BHT9201N  (2) 

a 

23.61 

4. 

BHT9331N  (3) 

a 

23.69 

5. 

CH-38038  (4) 

b 

36.18 

6. 

CLONIDINE  (2) 

a 

a  a 

27.18 

7. 

FLUT0NIDINE  (3) 

12.65 

8. 

GUANABENZ  (2) 

a 

23.00 

9. 

GUANACLINE  (5) 

9.33 
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Table  2.  MM2  Molecular  Mechanics  Energy  and  Alphal  and  Alpha2  Adrenergic 
Receptor  Activity  (continued) 


NO.  STRUCTURE  NAME 

ADRENERGIC  ACTIVITY 

MOLECULAR  MECHANICS 

ALPHA1  ALPHA2 

BOTH 

ENERGY  ( kcal ) 

10.  GUANADREL  (5) 

17.83 

11.  GUANFACINE  (2) 

a  a 

a 

18.27 

12.  IMILOXAN  (4) 

b 

19.52 

13.  L654284  (6) 

b 

29.59 

14.  METHNOR1R2R  (7) 

3.23 

15.  AMETHN0R1R2S  (7) 

a 

a 

3.09 

16.  AMETHNOR1R2SNH2  (7) 

a 

a 

3.88 

17.  AMETHN0R1S2R  (7) 

a 

a 

3.69 

18.  AMETHN0R1S2S  (7) 

3.05 

19.  MIDAGAA  (4) 

b 

13.11 

20.  MIDAGLIZOLE  (4) 

b 

24.97 

21.  MPV1  (8) 

a  a 

a 

16.10 

22.  MPV1180  (9) 

16.52 

23.  MPV1181  (9) 

17.07 

24.  MPV1440  (8) 

a 

20.39 

25.  MPV785  (8) 

19.61 

26.  MPV2  (*) 

21.59 

27.  MPV207  (8) 

16.62 

28.  MPV253  (9) 

17.08 

29.  MPV295  (8) 

16.77 

30.  MPV295A  (8) 

16.74 

31.  MPV3  (*) 

14.84 

32.  MPV305T  (8) 

25.72 

33.  MPV327  (9) 

15.01 

34.  MPV327A  (9) 

14.99 

35.  MPV4  (*) 

13.58 

36.  MPV5  (*) 

16.82 

37.  MPV5A  (*) 

16.89 

38.  MPV7  (*) 

40.88 

39.  MPV743  (9) 

15.08 

40.  MPV750  (9) 

17.95 

41.  MPV830  (8) 

16.31 

42.  NAPACTADINE  (4) 

b 

0.07 

43.  NAPAMEZOLE  (4) 

b 

13.34 

44.  NAPAPHEN  (*) 

5.84 

45.  N0RAD1R  (7) 

a 

a 

2.36 

46.  N0RAD1S  (7) 

a 

2.11 

47.  RX821002S  (4) 

b 

21.72 

48.  RX781094S  (2) 

b 

19.79 

49.  RX781094R  (2) 

b 

15.52 

50.  SKF86466  (10) 

b 

16.86 

*Ashman,  W.P.,  and  Mickiewicz, 

A.P.,  "Structural  Conformation  Designed  for  use 

In  Structure  Activity  Analysis 

,"  U.S.  Army  Chemical 

Research,  Development  and 

Engineering  Center,  June  1990, 

unpublished  data. 
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Table  2.  MM2  Molecular  Mechanics  Energy  and  Alphal  and  Alpha2  Adrenergic 
Receptor  Activity  (continued) 


NO.  STRUCTURE  NAME 

ADRENERGIC  ACTIVITY 

MOLECULAR  MECHANICS 

ALPHA1 

ALPHA2  BOTH 

ENERGY  (kcal ) 

51.  TIAMENIDINE  (3) 

17.16 

52.  WY26392  (4) 

b 

28.44 

53.  WY27127  (4) 

b 

32.13 

54.  XYLAZINE  (2) 

a 

a  a 

3.05 

55.  XYLAZINEA  (2) 

a 

a  a 

2.94 

56.  YOHIMBINE  (2) 

b 

41.69 

a  =  agonist 
b  =  antagonist 
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APPENDIX  A 


GEOMETRIC  PARAMETER  FILE  FORMAT 


The  geometric  parameter  file  contains  the  parameters  required  for 
implementing  the  Molecular  Mechanics  (MM2)  computer  program  calculations  in 
addition  to  those  found  in  reference  14.  The  data  records  contained  in  the 
geometric  parameter  file  are  listed  below. 


Torsional  dihedral  angle  parameters: 


- 

4  atom  types 

comprising  the 

torsional  angle 

and  vl,  v2. 

and  v 3  values 

ATOM 

TYPES 

vl 

v2 

v3 

Source  and 

Date 

of  Entry 

1 

1 

8 

18 

0.00000 

0.00000 

0.30000 

ash 

feb89 

1 

1 

18 

8 

0.00000 

0.00000 

0.50000 

ash 

feb89 

1 

3 

2 

9 

0.00000 

10.00000 

0.50000 

ash 

dec88 

1 

8 

18 

1 

0.00000 

0.00000 

0.40000 

ash 

feb89 

1 

8 

18 

7 

0.00000 

0.00000 

0.40000 

ash 

feb89 

1 

9 

2 

2 

-0.40000 

7.45000 

0.00000 

ash 

dec88 

1 

18 

8 

23 

0.00000 

0.00000 

0.50000 

ash 

feb89 

2 

3 

1 

9 

0.00000 

0.00000 

-0.25000 

ash 

dec88 

2 

9 

1 

3 

0.00000 

0.00000 

-0.10000 

ash 

dec88 

5 

1 

8 

18 

0.00000 

0.00000 

0.30000 

ash 

feb89 

5 

1 

18 

8 

0.00000 

0.00000 

0.55000 

ash 

feb89 

5 

15 

18 

6 

0.00000 

0.00000 

0.50000 

ash 

feb89 

5 

15 

18 

7 

0.00000 

0.00000 

0.50000 

ash 

feb89 

6 

1 

1 

18 

-0.80000 

0.00000 

-0.30000 

al linger  feb89 

7 

18 

8 

23 

0.00000 

0.00000 

0.40000 

ash 

feb89 

15 

18 

6 

21 

0.00000 

0.00000 

0.50000 

ash 

feb89 

Bond  length  parameters: 

-  2  atom  types  comprising  the  atom  bond  lengths/stretches,  the  force  constant 
(k),  and  the  bond  length  (LO) 


ATOM 

TYPES 

k 

LO 

Source  and 
Date  of  Entry 

4 

5 

5.90000 

1.09000 

ash  allinger 

feb89 

4 

10 

17.73000 

1.15800 

ash  al linger 

feb89 

8 

18 

18.00000 

1.70000 

hopf  feb89 

15 

18 

5.00000 

1.96000 

ash  feb89 
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Bond  angle  parameters: 

-  atom  bond  angles  as  defined  by  the  three  atom  types,  the  angle  force 
constant  (k),  and  the  atom  bond  length  (A) 


ATOM  TYPE  k 


1 

8 

18 

0.50000 

1 

18 

8 

0.60000 

5 

15 

18 

0.48000 

6 

18 

15 

0.56000 

7 

18 

8 

0.80000 

7 

18 

15 

0.75000 

18 

8 

23 

0.45700 

A 

Source  and 
Date  of  Entry 

108.00000 

ash 

feb89 

102.00000 

ash 

feb89 

96.00000 

ash 

feb89 

110.00000 

ash 

fe  b89 

112.00000 

ash 

feb89 

112.00000 

ash 

feb89 

109.50000 

ash 

feb89 
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APPENDIX  B 


COMPOUND  STRUCTURE  FILE  FORMAT 


The  compound  structure  file  is  the  primary  data  structure  of  Molecular 
Modeling,  Analysis  and  Display  System  (MMADS)  and  it  contains  all  the  required 
molecular  information.  The  data  records  contained  in  the  chemical  compound 
structure  file  are  listed  below. 

Record  #1  -  the  header  record  for  the  file 

Column  Nos.  1-3  the  number  of  atoms  contained  in  the  file 

Column  Nos.  4-72  the  title  of  the  structure  file 

Record  #2  -  the  descriptions  of  the  individual  atoms 

Column  Nos.  1  blank 

Column  Nos.  2-3  the  atom  symbol 

Column  Nos.  4-8  the  atom  index 

Column  Ncs.  9-20  the  x-coordinate 

Column  Nos.  21-32  the  y-coordinate 

Column  Nos.  33-44  the  z-coordinate 

Column  Nos.  45-49  the  atom  type  (defined  below) 

Column  Nos.  50-79  the  atom  bond  connectivity 

The  MMADS  uses  the  atom  type  to  encode  information  describing  each  atom's 
molecular  environment.  The  atom  types  used  by  MMADS  are  defined  below. 


Table.  Atom  Types  Used  by  MMADS 


Atom  Type 


Atom  Type  Description 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 


Carbon  -  sp3 
Carbon  -  sp2 
Carbonyl  Carbon 
Carbon  -  sp 
Hydrogen 
Oxygen  -  sp3 
Oxygen  -  sp2 
Nitrogen  -  sp3 
Nitrogen  -  sp2 
Nitrogen  -  sp 
Flourine 
Chlorine 
Bromine 
Iodine 
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Table.  Atom  Types  Used  by  MMADS  (continued) 


Atom  Type 

Atom  Type  Description 

15 

Sulfur  -  (-S-) 

16 

Sulfur  -  (=S) 

17 

Sulfur  -  (S  oxide) 

18 

Sulfur  -  (S02) 

19 

Silicon 

20 

(inactive) 

21 

Alcoholic  Hydrogen  (N-H,  0-H) 

22 

Cyclopropane  Hydrogen 

23 

Amine  Hydrogen 

24 

Carboxyl  Hydrogen 

25 

Phosphorus 

APPENDIX  B 
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33a2agon 


N 

1 

-1.943300 

-1.917320 

-0.042390 

Q 

> 

5 

2 

C 

2 

-2.564990 

-3. 161290 

0.280210 

1 

1 

3 

16 

33 

c 

3 

-1.729480 

-3.600370 

1.490520 

1 

17 

4 

2 

32 

N 

4 

-1.380370 

-2.359840 

2.110930 

8 

18 

5 

3 

C 

5 

-1.238090 

-1.433260 

1.015480 

2 

12 

4 

1 

C 

6 

-0.518410 

0.661280 

-0.060180 

2 

12 

11 

7 

C 

7 

-1.300210 

1.481900 

-0.792700 

2 

19 

8 

6 

C 

8 

-0.807950 

1.992480 

-1.936240 

2 

20 

9 

7 

C 

0 

j 

0.428420 

1.694540 

-2.359050 

2 

21 

10 

8 

C 

10 

1.203640 

0.877260 

-1.633880 

2 

13 

11 

9 

C 

11 

0.724040 

0.366080 

-0.489560 

2 

10 

6 

14 

C 

12 

-0.996310 

0.040220 

1.238700 

1 

22 

15 

6 

5 

H 

13 

2.223370 

0.626850 

-1.973490 

5 

10 

H 

m 

1.364190 

-0.308780 

0.104120 

5 

11 

H 

15 

-0.176320 

0.114910 

1.993090 

5 

12 

H 

16 

-2.503860 

-3.876330 

-0.572670 

5 

2 

H 

17 

-0.788670 

-4.104330 

1 . 162570 

5 

3 

H 

18 

-2.119140 

-2.096300 

2.757530 

23 

4 

0 

19 

-2.704500 

1.857310 

-0.367110 

1 

7 

23 

24 

25 

0 

20 

-1.550110 

2.824150 

-2.711520 

6 

8 

30 

0 

21 

0.913980 

2.212590 

-3.515400 

6 

9 

31 

C 

22 

-2.222030 

0.758120 

1.821230 

1 

12 

23 

26 

27 

C 

23 

-3.282440 

0.968490 

0.738890 

1 

19 

22 

28 

29 

H 

24 

-2.666110 

2.911770 

-0.004150 

5 

19 

H 

25 

-3.397330 

1.830580 

-1.241430 

5 

19 

H 

26 

-2.643120 

0.189380 

2.683920 

5 

22 

H 

27 

-1.916440 

1 .756850 

2.216190 

5 

22 

H 

28 

-4.197330 

1.440550 

1.171750 

5 

23 

H 

29 

-3.601140 

-0.013690 

0. 318880 

5 

23 

H 

30 

-1.979020 

2.336880 

-3.435530  ' 

21 

20 

H 

31 

1.012290 

3.178260 

-3.457920 

21 

21 

H 

32 

-2.276370 

-4.275780 

2.190020 

5 

3 

H 

33 

-3.631470 

-2.986140 

0.556830 

5 

2 
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29bht920 


N 

1 

-2.430090 

-1.783650 

-0.756940 

9 

5 

2 

C 

2 

-2.023820 

-2.841100 

-1.492650 

2 

13 

3 

1 

S 

3 

-0.273680 

-2.890860 

-1.689230 

15 

4 

2 

c 

4 

-0.183850 

-1.396760 

-0.730710 

2 

5 

3 

12 

c 

5 

-1.400920 

-0.981950 

-0.336900 

2 

11 

4 

1 

c 

6 

1.356720 

-0.242250 

0.960500 

1 

12 

7 

14 

15 

N 

7 

0.5^3200 

0.846570 

1.421400 

8 

6 

9 

8 

C 

8 

-G. 8251 10 

0.497400 

1.678190 

1 

11 

7 

16 

17 

C 

9 

0.711790 

2.083890 

0.701350 

1 

7 

10 

18 

19 

c 

10 

2.132110 

2.590350 

0.772490 

2 

9 

20 

21 

c 

11 

-1.715790 

0.2580 10 

0.452860 

1 

5 

8 

23 

24 

c 

12 

1.131490 

-0.716390 

-0.479900 

1 

4 

6 

25 

26 

N 

13 

-2.920190 

-3.859390 

-1.936940 

8 

2 

27 

28 

H 

14 

2.424170 

0.060200 

1.072610 

5 

6 

H 

15 

1.240180 

-1.106360 

1 .656240 

5 

6 

H 

16 

-0.859590 

-0.396420 

2.344710 

5 

8 

H 

17 

-1.269820 

1.320330 

2.286800 

5 

8 

H 

18 

0.375800 

1.984290 

-0.355120 

5 

9 

H 

19 

0.078920 

2.873340 

1.169100 

5 

9 

C 

20 

2.892560 

2.802460 

-0.311320 

2 

10 

22 

29 

H 

21 

2.533040 

2.781970 

1.783040 

5 

10 

H 

22 

2.517490 

2.615860 

-1.330100 

5 

20 

H 

23 

-1.732570 

1.131920 

-0.237430 

5 

11 

H 

24 

-2.762580 

0.153770 

0.825850 

5 

11 

H 

25 

1.942390 

-1.447700 

-0.708 130 

5 

12 

H 

26 

1.259390 

0.104450 

-1.221520 

5 

12 

H 

27 

-2.648450 

-4.300810 

-2.809750 

23 

13 

H 

28 

-3.866950 

-3-533850 

-2.104910 

23 

13 

H 

29 

3.927500 

3. 170680 

-0.223760 

5 

20 
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22 


29bht9201n 


s 

1 

-3 • 542250 

-3.460310 

-2.950540 

15 

c 

2 

-2.565350 

-4.796320 

-2.341540 

2 

N 

3 

-1.314960 

-4.414060 

-2.002130 

9 

c 

A 

-1.100960 

-3.070140 

-2.155970 

2 

c 

5 

-2.168100 

-2.386980 

-2.608590 

2 

c 

6 

0.580720 

-1.224840 

-2.623350 

1 

N 

7 

-0.003940 

-0.008230 

-2.130680 

8 

c 

8 

-1.408170 

-0.099140 

-1.823320 

1 

c 

9 

0.751300 

0.598610 

-1.055710 

1 

c 

10 

0.309190 

2.017840 

-0.789570 

2 

c 

11 

-2.254850 

-0.899910 

-2.825010 

1 

c 

12 

0.249900 

-2.492590 

-1.824070 

1 

N 

13 

-2.973580 

-6.163210 

-2.307740 

8 

H 

14 

0.274570 

-1.363190 

-3.686260 

5 

H 

15 

1 .687500 

-1.098720 

-2.683010 

5 

H 

16 

-1.565160 

-0.518730 

-0.800770 

5 

H 

17 

-1.805930 

0.942880 

-1.808390 

5 

H 

18 

0.696000 

-0.028540 

-0.135380 

5 

H 

19 

1.826420 

0.671040 

-1.340900 

5 

C 

20 

-0.170540 

2.430970 

0.392280 

2 

H 

21 

0.395530 

2.723010 

-1.634590 

5 

H 

22 

-0.270490 

1.746490 

1.249540 

5 

H 

23 

-2.013540 

-0.642650 

-3.882560 

5 

H 

24 

-3.319930 

-0.607910 

-2.663840 

5 

H 

25 

0.337150 

-2.336610 

-0.724300 

5 

[1 

26 

1.004310 

-3.267680 

-2.098770 

5 

H 

27 

-2.870770 

-6.644990 

-3. 195180 

23 

H 

28 

-3.945590 

-6.302780 

-2.051150 

23 

H 

29 

-0.486960 

3.474570 

0.551000 

5 
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28bht9331n 


0 

1 

-3.147481 

-3.442131 

-2.940331 

6 

5 

2 

0 

0 

0 

0 

c 

2 

-2.619441 

-4.580950 

-2.421250 

2 

13 

3 

1 

0 

0 

0 

N 

3 

-1.355101 

-4.472810 

-1.968900 

9 

4 

2 

0 

0 

0 

0 

c 

4 

-1.083790 

-3.155741 

-2.140640 

2 

5 

3 

12 

0 

0 

0 

c 

5 

-2.150521 

-2.544441 

-2.679550 

2 

11 

4 

1 

0 

0 

0 

c 

6 

0.546410 

-1.273840 

-2.587630 

1 

12 

7 

14 

15 

0 

0 

N 

7 

-0.116720 

-0.065730 

-2.172380 

8 

6 

9 

8 

0 

0 

0 

C 

8 

-1.538100 

-0.192140 

-1.979660 

1 

11 

7 

1 

16 

17 

0 

0 

C 

9 

0.549560 

0.590760 

-1.064210 

1 

7 

10 

18 

19 

0 

0 

C 

10 

-0.020500 

1.973610 

-0.711340 

1 

9 

20 

21 

28 

0 

0 

C 

11 

-2.282821 

-1.081050 

-2.988481 

1 

5 

8 

22 

23 

0 

0 

C 

12 

0.229530 

-2.531370 

-1.765970 

1 

4 

6 

24 

25 

0 

0 

N 

13 

-3.241671 

-5.863001 

-2.509700 

8 

2 

26 

27 

0 

0 

0 

H 

14 

0.3H330 

-1.458920 

-3.661460 

5 

6 

0 

0 

0 

0 

0 

H 

15 

1.648510 

-1.1C0900 

-2.587280 

5 

6 

0 

0 

0 

0 

0 

H 

16 

-1.763140 

-0.552460 

-0.947270 

5 

8 

0 

0 

0 

0 

0 

H 

17 

-1.969410 

0.831360 

-2.076470 

5 

8 

0 

0 

0 

0 

0 

H 

18 

0.530540 

-0.059500 

-0.157679 

5 

9 

0 

0 

0 

0 

0 

H 

19 

1. 619730 

0.749360 

-1.337320 

5 

9 

0 

0 

0 

0 

0 

H 

20 

0.637001 

2.496441 

0.0218H 

5 

10 

0 

0 

0 

0 

0 

H 

21 

-1.027590 

1.909041 

-0.239349 

5 

10 

0 

0 

0 

0 

0 

H 

22 

-1.983261 

-0.873220 

-4.041840 

5 

11 

0 

0 

0 

0 

0 

H 

23 

-3.371231 

-0.846320 

-2.913760 

5 

11 

0 

0 

0 

0 

0 

H 

24 

0.260260 

-2.343680 

-0.668360 

5 

12 

0 

0 

0 

0 

0 

H 

25 

1.016690 

-3.290690 

-1.986990 

5 

12 

0 

0 

0 

0 

0 

H 

26 

-3-084862 

-6.33W 

-3.394911 

23 

13 

0 

0 

0 

0 

0 

H 

27 

-4.251421 

-5.838822 

-2.409460 

23 

13 

0 

0 

0 

0 

0 

K 

28 

-0.094550 

2.620760 

-1.615870 

5 

10 

0 

0 

0 

0 

0 
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45ch-38038 


c 

1 

2.852725 

0.427810 

0.180884 

2 

23 

6 

2 

0 

0 

0 

c 

2 

4.046250 

0.515862 

0.780051 

2 

9 

3 

1 

0 

0 

0 

c 

3 

4.143273 

0.654469 

2.107598 

2 
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26methnor 1r2r-  amethylnoradrenaline  1R,2R  (n3) 
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26  amethnor1R2S-amethylnoradrenaline-1R,2S(-)  ch3  extended  (n5) 


0 

1 

-3.400830 

1.461850 

-1.068570 

6 

7 

23 

0 

0 

0 

0 

2 

-1.892910 

3.752800 

-0.811110 

6 

8 

21 

0 

0 

0 

0 

3 

1.748970 

-1.236480 

-1.279830 

6 

11 

22 

0 

0 

0 

N 

4 

-0.354010 

-1.615650 

1.673590 

8 

12 

19 

20 

0 

0 

C 

5 

-0.134190 

0.105190 

-0.621060 

2 

6 

10 

11 

0 

0 

c 

6 

-1.463500 

0.191890 

-0.812700 

2 

5 

7 

13 

0 

0 

c 

7 

-2.059050 

1.392990 

-0.874970 

2 

1 

6 

8 

0 

0 

c 

8 

-1.337660 

2.515600 

-0.746140 

2 

2 

7 

9 

0 

0 

c 

9 

-0.011700 

2.438410 

-0.554920 

2 

8 

10 

14 

0 

0 

c 

10 

0.583640 

1.236200 

-0.490750 

2 

5 

9 

15 

0 

0 

c 

11 

0.544550 

-1.248570 

-0.544930 

1 

3 

5 

12 

16 

0 

c 

12 

0.851510 

-1.649740 

0.908580 

1 

4 

11 

17 

18 

0 

H 

13 

-2.070460 

-0.722990 

-0.917630 

5 

6 

0 

0 

0 

0 

H 

in 

0.589010 

3-358330 

-0.449550 

5 

9 

0 

0 

0 

0 

H 

15 

1.673500 

1.182100 

-0.329020 

5 

10 

0 

0 

0 

0 

H 

16 

-0.085620 

-2.033260 

-1.026900 

5 

11 

0 

0 

0 

0 

H 

17 

1.548400 

-0.898590 

1.352950 

5 

12 

0 

0 

0 

0 

C 

18 

1.498980 

-3.041150 

0.999620 

1 

12 

24 

25 

26 

0 

H 

19 

-0.177370 

-1.871270 

2.639960 

23 

4 

0 

0 

0 

0 

H 

20 

-1.011690 

-2.312540 

1 . 338700 

23 

4 

0 

0 

0 

0 

H 

21 

-2.857690 

3.742860 

-0.699580 

21 

2 

0 

0 

0 

0 

H 

22 

1.555410 

-0.953110 

-2. 189530 

21 

3 

0 

0 

0 

0 

H 

23 

-3-892550 

1.031960 

-0.348070 

21 

1 

0 

0 

0 

0 

H 

24 

1 .708380 

-3- 321380 

2.057890 

5 

18 

0 

0 

0 

c 

H 

25 

0.836950 

-3.825580 

0.566090 

5 

18 

0 

0 

0 

0 

H 

26 

2.468720 

-3.073670 

0.452110 

5 

18 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

c 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


APPENDIX  8 


35 


26amethnor1R2SNH2-amethylnoradrenaline-1R,2S  (-)  nh 2  extended  ( n^4 ) 


0 

1 

-3.436161 

1.418226 

-0.704066 

6 

7 

23 

0 

0 

0 

0 

0 

2 

-1.945815 

3.73^386 

-0.715568 

6 

8 

21 

0 

0 

0 

0 

0 

3 

1.842996 

-1.184808 

-1.202647 

6 

11 

22 

0 

0 

0 

0 

N 

4 

1.230245 

-3.121621 

0.778208 

8 

12 

19 

20 

0 

*  0 

0 

c 

5 

-0.116175 

0.115824 

-0.625773 

2 

6 

10 

11 

0 

0 

c 

r 

6 

-1.460392 

0.181425 

-0.649730 

2 

5 

7 

13 

0 

0 

0 

C 

7 

-2.079804 

1.371653 

-0.677673 

2 

1 

6 

8 

0 

0 

0 

r 

8 

-1.366940 

2.506896 

-0.679331 

2 

2 

7 

9 

0 

0 

0 

C 

9 

-0.026500 

2.452061 

-0.655439 

2 

8 

10 

14 

0 

0 

0 

C 

10 

0.592465 

1.260452 

-0.627702 

2 

5 

0 

y 

15 

0 

0 

0 

c 

11 

0.571812 

-1.235386 

-0.592927 

1 

-? 

5 

12 

15 

0 

0 

c 

12 

0.717985 

-1 .788728 

0.836471 

1 

4 

11 

17 

18 

0 

0 

H 

13 

-2.059532 

-0.744648 

-0.645932 

5 

6 

0 

0 

0 

0 

0 

H 

14 

0.567346 

3.382419 

-0.658346 

5 

9 

0 

0 

0 

0 

0 

H 

15 

1.694675 

1.230499 

-0.603907 

5 

10 

0 

0 

0 

0 

0 

H 

16 

-0.012686 

-1.958512 

-1.211299 

5 

11 

0 

0 

0 

0 

0 

H 

17 

-0.300514 

-1.855710 

1.290804 

5 

12 

0 

0 

0 

0 

0 

C 

18 

1.601169 

-0.915406 

1.741635 

1 

12 

24 

25 

26 

0 

0 

H 

19 

1.274501 

-3.532003 

1.705807 

23 

4 

0 

0 

0 

0 

0 

H 

20 

2.191504 

-3.124995 

0.452377 

23 

4 

0 

0 

0 

0 

0 

H 

21 

-2.888950 

3.716830 

-0.484197 

21 

2 

0 

0 

0 

0 

0 

H 

22 

1.741339 

-0.852358 

-2.110661 

21 

3 

0 

0 

0 

0 

0 

H 

23 

-3.827713 

1.001941 

0.082762 

21 

1 

0 

0 

0 

0 

0 

H 

24 

1.709493 

-1.366239 

2.755126 

5 

18 

0 

0 

0 

0 

0 

H 

25 

2.623701 

-0.790321 

1.317746 

5 

18 

0 

0 

0 

0 

0 

H 

26 

1.161952 

0.098119 

1.884263 

5 

18 

0 

0 

0 

0 

0 

36 


APPENDIX  B 


26Amethnor 1s2r-  amethylnoradrenaline  1S,2R  (n6) 
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-0.467550 

1 

3 

5 

12 

16 

0 

0 

c 

12 

0.092080 

-1.892880 

0.988350 

1 

a 

11 

17 

18 

0 

0 

H 

13 

-1.750990 

0.364690 

-1.080220 

5 

6 

0 

0 

0 

0 

0 

H 

1H 

2.543770 

2.553420 

-0.233370 

5 

9 

0 

0 

0 

0 

0 

H 

15 

2.364570 

0.128760 

-0.075600 

5 

10 

0 

0 

0 

0 

0 

0 

16 

-0.859180 

-1.928540 

-1.213850 

6 

11 

22 

0 

0 

G 

0 

c 

17 

-1.158590 

-1.341630 

1.690910 

1 

12 

24 

25 

26 

0 

0 

H 

18 

0.994890 

-1.564540 

1.560060 

5 

12 

0 

0 

0 

0 

0 

H 

19 

0.038540 

-3.666330 

1.965840 

23 

4 

0 

0 

0 

0 

0 

H 

20 

0.905420 

-3.710250 

0.616130 

23 

4 

0 

0 

0 

0 

0 

H 

21 

-0.100400 

4.604820 

-0.387070 

21 

2 

0 

0 

0 

0 

0 

H 

22 

-0.749290 

-1.668140 

-2.144240 

21 

16 

0 

0 

0 

0 

0 

H 

23 

-2.515570 

2.748490 

-0.702930 

21 

1 

0 

0 

0 

0 

0 

H 

24 

-1.239780 

-1.728030 

2.733220 

5 

17 

0 

0 

0 

0 

0 

H 

25 

-1.132790 

-0.230140 

1.759640 

5 

17 

0 

0 

0 

0 

0 

H 

26 

-2.088920 

-1.631270 

1.150820 

5 

17 

0 

0 

0 

0 

0 
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26amethnor1S2S-amethylnoradrenaline 


0 

1 

-1.810720 

0 

2 

0.629120 

H 

3 

1.205940 

N 

4 

-0.444730 

c 

5 

0.320740 

C 

6 

-0.786610 

c 

7 

-0.692450 

c 

8 

0.503650 

c 

9 

1.613530 

r 

10 

1.518060 

c 

11 

0.217860 

c 

12 

-0.308950 

H 

13 

-1.776520 

H 

14 

2.600610 

H 

15 

2.435100 

0 

16 

-0.64467 0 

H 

17 

-1.328170 

c 

18 

0.605200 

H 

19 

-0.815500 

H 

20 

0.462960 

H 

21 

-0.039610 

H 

22 

-0.323980 

H 

23 

-2.491950 

H 

24 

0.233450 

H 

25 

1.643970 

H 

26 

0.653550 

1S,2S 


2.9^17^0 

4.137520 

-1.881880 

-3-312360 

0.103090 

0.852250 

2.189210 

2.788390 

2.050580 

0.712680 

-1.407160 

-1.890130 

0.371420 

2.539460 

0.113050 

-1.887640 

-1.465450 

-1.464070 

-3-654730 

-3-758450 

4.598810 

-1.568650 

2.729920 

-1.858090 

-1.840140 

-0.355150 


(n7) 

6  7  23 

6  8  21 

5  11 

8  12  19  20 

2  6  10  11 

2  5  7  13 

2  16  8 
2  2  7  9 

2  8  10  14 

2  5  9  15 

1  3  5  12 

1  4  11  17 

5  6 

5  9 

5  10 

6  11  22 

5  12 

1  12  24  25 

23  4 

23  4 

21  2 

21  16 

21  1 

5  18 

5  18 

5  18 


-0.999240 

-0.830490 

-0.747100 

0.801650 

-0.617800 

-0.771130 

-0.838840 

-0.754120 

-0.601450 

-0.532960 

-0.538020 

0.825020 

-0.841400 

-0.533010 

-0.404380 

-1.546560 

0.992540 

1.985180 

1.682540 

0.714780 

-0.297010 

-2.407280 

-0.338310 

2.959180 

1.840200 

2.079700 


16 

18 


26 
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34midagaa 


c 

1 

3.755000 

1.579570 

0.582050 

2 

21 

6 

c 

2 

3.997760 

0.258640 

0.516740 

2 

7 

3 

c 

3 

3.112600 

-0.537440 

-0.109840 

2 

22 

4 

c 

A 

2.000220 

-0.017060 

-0.656520 

2 

15 

5 

c 

5 

1.758140 

1.301230 

-0.584320 

2 

8 

6 

c 

6 

2.645070 

2.099630 

0.033040 

2 

23 

5 

CL 

7 

5.473160 

-0.425460 

1.245510 

12 

2 

0 

8 

0.651980 

1.882370 

-1.124110 

6 

9 

5 

c 

9 

-0.469290 

1.834890 

-0.353110 

2 

14 

10 

c 

10 

-1.500680 

1.099910 

-0.801190 

2 

24 

11 

c 

11 

-2.631900 

1.023410 

-0.081750 

2 

25 

12 

c 

12 

-2.734780 

1.686360 

1.081360 

2 

26 

13 

c 

13 

-1.706700 

2.427980 

1.524010 

2 

27 

14 

c 

1H 

-0.573970 

2.503900 

0.806820 

2 

28 

13 

N 

15 

1.127310 

-G. 838540 

-1.283060 

9 

16 

4 

C 

16 

0.315010 

-1.612290 

-0.667010 

3 

20 

17 

N 

17 

-0.627710 

-2.508180 

-1.274620 

8 

29 

18 

C 

18 

-1.154140 

-3.383130 

-0.264230 

1 

31 

30 

c 

19 

-1.022020 

-2.540510 

1.015980 

1 

33 

32 

N 

20 

0.157260 

-1.771410 

0.750190 

8 

34 

19 

H 

21 

4.472340 

2.248540 

1.088070 

5 

1 

H 

22 

3.300430 

-1.623190 

-0.175180 

5 

3 

H 

23 

2.466470 

3.187130 

0.090500 

5 

6 

H 

24 

-1.422100 

0.558970 

-1.759640 

5 

10 

H 

25 

-3.477760 

0.416060 

-0.447910 

5 

11 

H 

26 

-3.665340 

1.623980 

1.671770 

5 

12 

H 

27 

-1.793180 

2.976320 

2.478150 

5 

13 

H 

28 

0.263080 

3.119100 

1.175930 

5 

14 

H 

29 

-1.387820 

-2.003910 

-1 .723090 

23 

17 

H 

30 

-2.201520 

-3.692790 

-0.491510 

5 

18 

H 

31 

-0.502450 

-4.287210 

-0.209730 

5 

18 

H 

32 

-0.895180 

-3.149530 

1.941010 

5 

19 

H 

33 

-1.897320 

-1.855480 

1.124860 

5 

19 

H 

34 

0.150010 

-0.903770 

1.277150 

23 

20 
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36midaglizole 


N 

1 

0.059480 

-1.992630 

-0.733590 

9 

6 

2 

0 

0 

0 

0 

C 

2 

0.170180 

-2.867280 

-1 .661330 

3 

20 

3 

1 

0 

0 

0 

C 

3 

1.557310 

-3.282490 

-2.122510 

2 

21 

4 

2 

0 

0 

0 

C 

4 

2.591700 

-2.686050 

-1.512690 

2 

22 

5 

3 

0 

0 

0 

c 

5 

2.379570 

-1 .776090 

-0.546340 

2 

23 

6 

4 

0 

0 

0 

c 

6 

1.142720 

-1.426820 

-0.144050 

2 

7 

5 

1 

0 

0 

0 

c 

7 

0.931540 

-0.380010 

0.935260 

1 

24 

9 

8 

6 

0 

0 

c 

8 

-0.406400 

-0.507820 

1.688100 

1 

26 

25 

15 

7 

0 

0 

c 

9 

1.146050 

1.031300 

0.411500 

2 

14 

10 

7 

0 

0 

0 

c 

10 

0.804230 

1.375940 

-0.844220 

2 

27 

11 

9 

0 

0 

0 

c 

11 

0.987700 

2.630840 

-1.285250 

2 

28 

12 

10 

0 

0 

0 

c 

12 

1.513620 

3.560150 

-0.47259C 

2 

29 

13 

11 

0 

0 

0 

c 

13 

1.851970 

3.229360 

0.783030 

2 

30 

14 

12 

0 

0 

0 

c 

14 

1.666410 

1.973580 

1.220080 

2 

31 

13 

9 

0 

0 

0 

c 

15 

-1.623300 

-0.132170 

0.874680 

7 

19 

16 

8 

0 

0 

0 

N 

16 

-2.519810 

-0.916160 

0.396340 

9 

17 

15 

0 

0 

0 

0 

c 

17 

-3.505050 

-0.105110 

-0.275110 

1 

33 

32 

18 

16 

0 

0 

c 

18 

-3.285900 

1. 315180 

0.288350 

1 

35 

34 

19 

17 

0 

0 

N 

19 

-1.907100 

1.241490 

0.607840 

8 

36 

18 

15 

0 

0 

0 

H 

20 

-0.67947 0 

-3.366920 

-2.179550 

5 

2 

0 

0 

0 

0 

0 

H 

21 

1.690730 

-4.032690 

-2.919930 

5 

3 

0 

0 

0 

0 

0 

H 

22 

3.622980 

-2.943960 

-1.809390 

5 

4 

0 

0 

0 

0 

0 

H 

23 

3.252780 

-1.299460 

-0.069250 

5 

5 

0 

0 

0 

0 

0 

H 

24 

1.731850 

-0.580740 

1.688460 

5 

7 

0 

0 

0 

0 

0 

H 

25 

-0.399850 

0.149180 

2.589540 

5 

8 

0 

0 

0 

0 

0 

H 

26 

-0.533260 

-1.552090 

2.058920 

5 

8 

0 

0 

0 

0 

0 

H 

27 

0.362370 

0.631300 

-1.526540 

5 

10 

0 

0 

0 

0 

0 

H 

28 

0.702590 

2.899710 

-2.317240 

5 

11 

0 

0 

0 

0 

0 

H. 

29 

1.663570 

4.592320 

-0.833950 

5 

12 

0 

0 

0 

0 

0 

H 

30 

2.280700 

3-991040 

1.457260 

5 

13 

0 

0 

0 

0 

0 

H 

31 

1.944080 

1.718830 

2.256980 

5 

14 

0 

0 

0 

0 

0 

H 

32 

-4.533640 

-0.488850 

-0.081160 

5 

17 

0 

0 

0 

0 

0 

H 

33 

-3-308500 

-0.129030 

-1.373600 

5 

17 

0 

0 

0 

0 

0 

H 

34 

-3-871980 

1.471360 

1.225610 

5 

18 

0 

0 

0 

0 

0 

H 

35 

-3.492500 

2.131120 

-0.442700 

5 

18 

0 

0 

0 

0 

0 

H 

36 

-1.535480 

1.955960 

1.218880 

23 

19 

0 

0 

0 

0 

0 
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29mpv1 

N  1  -1.479100 
C  2  -2.477950 
N  3  -2.994710 
C  4  -2. 177970 
C  5  -1.297730 
C  6  -0.306670 
C  7  -1.077440 
C  8  -1.143060 
C  9  -0.434130 
C  10  0.335600 
C  11  0.399650 
C  12  -0.273770 
C  13  1.118320 
C  14  1.247710 
H  15  0.737630 
H  16  -2.870630 
H  17  -3.990640 
H  18  -2.318180 
H  19  -1.670830 
H  20  -1.776980 
H  21  -0.493900 
0  22  -0.484230 
H  23  2. 194640 
H  24  0.696290 
H  25  1.095150 
H  26  1.456780 
H  27  0.743570 
H  28  2.225840 
H  29  -0.548480 


-1.694200  2.919650 

-2.607600  2.786140 

-2.61 1030  1.446330 

-1.595350  0.852370 

-1.068200  1.7147^0 

0.530940  0.051600 

1.600730  -0.217960 

2.103850  -1.457770 

1.533160  -2.440570 

0.457280  -2.195610 

-0.052300  -0.944520 

0.005250  1.475800 

-0.140570  -3.347630 

-1.278870  -0.658210 

-0.385620  1.731170 

-3-282830  3.562830 

-2.420430  1.392040 

-1.338650  -0.209920 

2.078390  0.579440 

2.982960  -1. 668130 

1.956860  -3.457440 

1.039870  2.409000 

-0.255630  -3.084780 

-1.130460  -3.635390 

0.495250  -4.261750 

-1.901110  -1.555130 

-1.983160  0.040440 

-0.973840  -0.221390 

0.650290  3.298500 


9 

5 

2 

2 

16 

3 

1 

8 

17 

4 

2 

2 

18 

5 

3 

2 

12 

4 

1 

2 

12 

11 

7 

2 

19 

8 

6 

2 

20 

9 

7 

2 

21 

10 

8 

2 

13 

11 

9 

2 

10 

6 

14 

1 

22 

15 

6 

1 

25 

24 

23 

1 

11 

26 

28 

5 

12 

5 

2 

23 

3 

5 

4 

5 

7 

5 

8 

5 

9 

6 

12 

29 

5 

13 

5 

13 

5 

13 

5 

14 

5 

14 

5 

14 

21 

22 

5 

10 

27 
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28mpv 1 180 
N  1 

C  2 

N  3 

C  4 

C  5 

C  6 

C  7 

C  8 

C  9 

C  10 

C  11 

C  12 

C  13 

C  14 

H  15 

H  16 

H  17 

H  18 

H  19 

H  20 

H  21 

H  22 

0  23 

0  24 

H  25 

H  26 

H  27 

H  28 


-2.616610 

-3.3^1570 

-2.663060 

-1.481080 

-1.462700 

0.662190 

1.874350 

2.860380 

2.636520 

1.430530 

0.428040 

-0.397160 

1.259980 

-0.931560 

-0.851710 

-4.320110 

-2.478640 

-0.716370 

2.072820 

3.849730 

3.459090 

0.042090 

2.316770 

0.255840 

-1.370430 

-1.701110 

-0.850870 

2.089380 


-1.296420 

-2.424710 

-3.288860 

-2.520080 

-1.356690 

-0.541570 

-0.952680 

-1.192330 

-1.020780 

-0.612020 

-0.368410 

-0.297820 

-0.439770 

0.084450 

0.709000 

-2.687090 

-4.216940 

-2.914440 

-1.101120 

-1.529180 

-1.222280 

-0.267370 

-0.706630 

-0.086150 

-0.678770 

0.232300 

1.065270 

-0.523900 


0.689350 
0.917170 
1.840980 
2.091060 
1.424820 
2.497410 
2.079930 
2.953960 
4.263070 
4.694830 
3.820270 
1.437050 
6.220120 
4.320310 
1.579330 
0.484740 
1 . 472470 
2.779310 
1.004890 
2.597910 
4.969340 
0.413500 
6.988460 
6.791640 
5.002260 
3.534210 
4.841550 
7.914820 


9 

2 

8 

2 

2 

2 

2 

2 

2 

2 

2 

1 

3 

1 

5 

5 

23 

5 

5 

5 

5 

5 

6 
7 
5 
5 
5 
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LOXrJr-trLOUOINJvOCJO-'J  -CrU)l\jrv>— »UJI\JOUJ~«0'X>r\Jf\JOD~'JO''Ul 


29mpv118l 


N 

1 

-2.502810 

-1.400090 

0.525280 

9 

5 

2 

c 

2 

-3*220420 

-2.535490 

0.739800 

2 

16 

3 

1 

N 

3 

-2.610250 

-3*337460 

1 .762280 

8 

17 

4 

2 

C 

4 

-1.473910 

-2.526220 

2.082580 

2 

18 

5 

3 

c 

5 

-1.418310 

-1.396470 

1.362560 

2 

12 

4 

1 

c 

6 

0.671720 

-0.540450 

2.480490 

2 

12 

11 

7 

c 

7 

1.856200 

-1.041300 

2.083330 

2 

19 

8 

6 

c 

8 

2.836520 

-1.268550 

2.967560 

2 

20 

9 

7 

c 

9 

2.633680 

-0.991700 

4.262310 

2 

21 

10 

8 

c 

10 

1.456320 

-0.493320 

4.680840 

2 

13 

11 

9 

c 

11 

0.464870 

-0.266980 

3.789240 

2 

10 

6 

14 

c 

12 

-0.389090 

-0.303720 

1.421200 

1 

22 

15 

6 

c 

13 

1.297630 

-0.195360 

6.158000 

1 

25 

24 

23 

c 

in 

-0.867810 

0.278650 

4.269760 

1 

11 

26 

28 

H 

15 

-0.888080 

0.678490 

1.585650 

5 

12 

H 

16 

-4.149790 

-2.842740 

0.234590 

5 

2 

H 

17 

-2.371420 

-4.276180 

1.457480 

23 

3 

H 

18 

-0.769770 

-2.865020 

2.859410 

5 

4 

H 

19 

2.034010 

-1.272920 

1.019390 

5 

7 

H 

20 

3.804560 

-1.679500 

2.631610 

5 

8 

H 

21 

3.446540 

-1.180720 

4.983960 

5 

9 

H 

22 

0.069520 

-0.224530 

0.408670 

5 

12 

0 

23 

0.601650 

-1.237780 

6.799530 

6 

13 

29 

H 

24 

2.275210 

-0.092450 

6.683240 

5 

13 

H 

25 

0.736170 

0.747690 

6.344520 

5 

13 

H 

26 

-1.169070 

-0.150750 

5.250840 

5 

14 

H 

27 

-1.721940 

0.033320 

3.602510 

5 

14 

H 

28 

-0.814260 

1.387160 

4.363860 

5 

14 

H 

29 

1.097300 

-2.064400 

6.671140 

21 

23 
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31mpv1440-  medetomidine  r  form  (mpv785-  d  isomer) 


N 

1 

-2.500180 

-1.818390 

0.232690 

9 

5 

C 

2 

-2.570260 

-3.165060 

0.056240 

2 

16 

N 

3 

-1.417870 

-3.811210 

0.617710 

8 

17 

C 

4 

-0.701530 

-2.673890 

1.112850 

2 

18 

C 

5 

-1.337430 

-1.514600 

0.890300 

2 

12 

c 

6 

-0.461540 

0.655520 

0.045540 

2 

12 

c 

7 
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-0.446710 

-1.926780 

2 

7 

6 

4 

0 

0 

0 

c 

6 

-1.629160 

0.092060 

-1.575220 

2 

10 

5 

1 

0 

0 

0 

c 

7 

0.690910 

0.019550 

-1.376790 

2 

8 

5 

21 

0 

0 

0 

c 

8 

0.661980 

1.019180 

-0.477480 

2 

11 

9 

7 

0 

0 

0 

c 

9 

-0.523340 

1.549740 

-0.130790 

2 

10 

8 

22 

0 

0 

0 

c 

10 

-1.661330 

1.091410 

-0.675010 

2 

9 

6 

23 

0 

0 

0 

c 

11 

1.941740 

1.537150 

0.144840 

1 

12 

8 

24 

25 

0 

0 

c 

12 

2.248540 

0.841560 

1.450370 

2 

15 

13 

11 

0 

0 

0 

N 

13 

1.381830 

1.037090 

2.486900 
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s 

14 

12 

0 

0 

0 

0 

c 

14 

1.047170 

-0.185860 

3.146740 

1 

13 

16 

27 

28 

0 

0 

N 

15 

2.541790 

-0.569770 

1.444810 
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16 

12 

26 

0 

0 

0 

c 

16 

1.449530 

-1 .219180 
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1 

15 

14 

29 

30 

0 

0 

H 

17 

-3.744990 
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-1.847860 
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1 

0 

0 

0 

0 

0 

H 

18 

-3.660100 

-1.750550 
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5 
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0 
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0 

H 

19 

-1.513130 

-2.730900 

-4.107780 

5 
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0 

0 

0 

0 

0 

H 

20 

0.549570 

-1.903840 

-3. 126280 

5 

4 

0 

0 

0 

0 
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H 

21 

1.663520 

-0.418660 

-1.658590 
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0 

0 

0 

H 
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-0.566180 

2.367850 
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0 
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H 
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-2.620520 

1.546380 
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1.870810 

2.634490 
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26 

2.774270 
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15 

0 

0 

0 
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H 

27 
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-0.288430 
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0 
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0 

0 

0 
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28 
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29 
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0 
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0 

0 

0 
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23norad1r - noradrenaline  1r — nh2  extended  trans  configuration 
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c 
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0.780989 

-0.415123 

2 

5 

7 

13 

0 

0 

0 

c 

7 
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-0.125419 

2 

1 
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-0.044620 

-2.290181 
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H 
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0 
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23norad1s-noradrenaline  Is  configuration  non  nh2  extended  configuration 
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0.537179 
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0.039552 

2.486964 
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0.108372 
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11 

22 
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21 

2 

0 

0 

0 

0 

0 

H 

22 

0.330544 

-1.380187 

-2.628431 

21 

16 

0 

0 

0 

0 

0 

H 

23 

-2.897032 

1.937125 

-0.132060 

21 

1 

0 

0 

0 

0 

0 

APPENDIX  B 


66 


31rx8210C2s  active  form  (rx  58) 
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2.720660 

-0.348550 

2.962740 

2 
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2.049340 

-0.824490 
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2 

19 
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0 

0 
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c 
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2 
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0 
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5 

1.931610 
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2.493860 

2 
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6 
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0 

0 

0 

c 
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2.661350 

0.959330 
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2 

21 

5 

1 

0 

0 
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0 

7 
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1 

8 

3 

0 

0 

0 
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c 

8 
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1 

13 

11 

9 

7 

0 
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c 
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23 

22 

10 
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0 
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0.450470 

2.277420 
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0 

0 
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-1.696610 
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0.414360 

1 

12 

n 

0 
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0 
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12 

-2.869140 

1.185560 

0.132480 

1 

26 

25 

24 

11 

0 

0 

c 

13 

-0.968930 

-0.292510 

-1.891830 

3 

17 

14 

8 

0 

0 

0 

N 

14 

-0.397810 

0.123530 

-3.228700 

1 

15 

13 

0 

0 

0 

0 

c 

15 

-1.355950 

-0.548010 

-4.213990  ■ 

1 

28 

27 

16 

14 

0 

r\ 

u 

c 
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-1.877300 

-1.797300 
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1 

30 

29 

17 
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0 

0 
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31 

16 

13 

0 
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18 
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5 

1 
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0 
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19 

2.097750 
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2 

0 
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0 

0 

0 
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20 
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5 
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21 

3.211530 
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5 
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0 

0 

0 

0 

0 

H 

22 

-0.712200 

2.410790 

-1.208120 

5 

9 

0 

0 

0 

0 
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23 
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5 

9 

0 
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-3.206000 
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0 
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-2.599970 
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12 

0 
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0 
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H 
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-0.836370 
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5 
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0 

0 

0 

0 

0 

H 

28 

-2.189350 
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5 

15 

0 

0 

0 

0 
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H 

29 
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-2.138430 
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5 
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0 
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0 

0 

0 

H 
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-1.138470 
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c 

16 

0 

0 

0 

0 

0 

H 

31 
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1 

17 

0 

0 

0 

0 

0 
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28rx781C9^ 
C  1 

1 — s  form 
-3.380390 

(rx 59) 
-0.829300 

1.543630 

2 
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6 
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C 

2 

-3.891970 

0.369020 
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2 

18 
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-3.108960 
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c 
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6 

4 

0 

0 
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22 
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11 
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12 
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26 
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1 

28 
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0.182560 
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0 

0 

H 

21 
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27rx781094  —  r  form 
C  1  -7.721670  . 

(rx59r) 

-5.784710 

8.945150 
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c 

1 

-0.734620 
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